Frontal Sinusitis, especially in its chronic purulent and muco-purulent forms, by reason of its obstinate resistance to the ordinary methods of treatment and of the obstacle offered by its anatomical situation to its thor~ugh treatment by the endo-nasal route, has proven to be one of the most unsatisfactory diseases that fall to the lot of the rhinologist to treat. The various methods that have been employed to overcome its chronic persistence, and the many antiseptics and astringents that have each in their turn been employed in the form of injections or applications, have all given but indifferent results; so that, at the present day, we may consider the affection as belonging to that category of diseases which require the adoption of radical surgical measures for their permanent eradication. More than twenty years ago radical operations were performed upon the frontal sinus, but at that time, and until recent years, the external opening of the sinus was reserved for those cases having fistulous tracts opening externally, or where the presence of tumors or other morbid conditions specially demanded the procedure. Of late years the external operation has been gaining favor over the less radical and, we may say, more risky procedure of perforation and curettage or the cavity through the endo-nasal route.
This has for a long time been a subject of more or less lively discussion, but recently it has been given a fresh impetus by the publication of a communication, tendfred by Dr. Luc, of Paris, to the Societe Francaise de Laryngologie de Rhinologie et d'Otologie, at its annual congress in the month of May, 1896, in which the author described the technique of an operative procedure for the radical cure of empyema of the frontal sinus, which, though following the old method of opening externally and draining by the nasal route, presented some most important modifications. During the following year the operation was performed by a number of the author's confreres, and at the "last meeting of the society the subject was again brought up and discussed, and the method received flattering commendations from those who had had occasion to test its merits. A few unsuccessful results were reported, and in the course of the discussion several modifications in the details were suggested. The method, the operative technique of which will be. described in detail below, has for its essential principles .the free exposure of the sinus by an opening madein its anterior wall, thorough curettage of the interior, free drainage by a large nasal communication and immediate closure of the external wound.
It appears that this operation in its essential features was extolled in the year 1884, by Dr. Alexander Ogston, of Aberdeen, England, but it did not at that time receive the patronage of the professiop at large, and the interest was only revived last year when Dr. Luc, unaware, at the time, of the former treatment of th,e subject by Ogston, first exposed his method of operating and demonstrated thE1 fayora,ble results obtained thereby in a series of cases llPon which he had operated. Before dwelling on the details of the operation let us consider first the means by which we may arrive most readily at a positive diagnosis of suppurative disease of the frontal sinus, differentiate it from affections of the other accessory cavities, and recog-nize the indications for the adoption of active surgical measures.
In the majority of cases little difficulty is experienced in making a diagnosis; the chain of symptoms being clearly recognizable and so unmistakeable in their character as to leave little room for doubt. There are other cases, however, that present such ill-defined and deceptive symptoms that the means at our command for differentiating and localizing the seat of the disease must be brought into play before operative measures can be considered justifiable.
Patients affected with frontal sinusitis come to us complaining usually of headache or neuralgic pains referred to the frontal or supra-orbital region. It is generally constant, but may become intermittent in character, and at times is of an intensity exceedingly distressing.
This pain may· be present in all cases of sinusitis, and is of the same character, location and intensity when. the maxillary or sphenoidal sinuses or the ethmoidal cells are affected as when the frontal sinus alone is involved. Neuralgic pain, therefore, in the region of the frontal sinuses cannot be construed as indicative of frontal sinus disease particularly, but rather is evidence in favor of disease of one of the sinuses, which may be the frontal sinus.
Tenderness on pressure, however, in the supra-orbital region, accompanied by the neuralgic pain, whether associated or not with temperature, is strong proof of frontal sinus implication. The pain and tenderness, when the result of frontal sinusitis, is attributed to accumulation of pus in the cavity (Bosworth) which, through obstru.ction of the infundibulum, either from inflammatory swelling of the mucosa or from the presence of tumors or fungous granulations, gives rise to considerable pressure within the cavity and not uncommonly causes the objective symptoms of bulging of the orbital contents or of the supra-orbital region. The pus often, in old cases, breaks through the thin orbital plate and forms an abscess or a fistulous tract beneath the orbital arch. The cerebral symptoms due to pressure upon the brain from distention of the inner wall of the cavity are but vaguely defined and of little practical value in establishing a diagnosis. Per-foration of this thin inner wall may occur and the characteristic symptoms of acute meningitis or cerebral abscess supervene. Amaurosis and diplopia have been known to occur where there was displacement of the eyeball. It has been claimed that direct percussion over the sinuses gives some evidence of their condition, but one can easily imagine that such skill would be required to distinguish the difference in resonance or pitch of a percussion note over the frontal sinus as to render the means of diagnosis unreliable and impracticable.
When escape of the pus takes place through the nasal cavity or through a fistulous tract the subjective symptoms of headache or tenderness are not so prominent. Discharge from the nose of thick, yellow, creamy pus is almost constantly experienced and is only entirely absent when there is occlusion of the fronto-nasal canal. Rhinoscopic examination shows this pus to come from the middle meatus, which, in the majority of chronic cases, contains either a maSR of polypoid granulations or folds of hypertrophied and degenerated mucosa covering the middle turbinated bone, which sometimes completely fill the meatus.
If, when this morbid tissue is removed, pus is still seen to exude from the middle meatus and the region of the infundibulum, we have almost conclusive evidence of infection of one or more of the nasal accessory cavities. The question then presents itself to determine which of these gives rise to the purulent discharge, and with the various means that are at our disposal at the present day for the exploration and transillumination of these cavities we may readily arrive at positive conclusions as to the seat of the morbid process. When upon examination of the nasal cavity pus is seen in the middle meatus or on the middle turbinated bone it should be carefully removed with a cotton tipped applicator, and if it does not reappear at once to disclose its point of origin, the patient should be made to sit for a few minutes with the head bowed upon the knees. Reappearance of the pus in the meatus after a few moments adds another link to the chain of evidence, and points to the maxillary sinus as the source of the discharge.
The flow of pus from the other sinuses is favored by the upright position, that from the frontal sinus and anterior ethmoidal cells usually flowing forward over the anterior extremity of the middle turbinated bone and from the sphenoidal sinus back into the naso-pharynx.
There is no fixed rule for this, however, which depends upon the conformation of the nasal cavity and the presence or absence of neoplasms diverting this natural tendency above described. Some patients do not complain of a discharge from the nose, but of a constant expectoration of pus which falls .into the throat from the naso-pharynx. I had the occasion to observe a case of this kind quite recently at the clinic of Dr. Moure, in which case the left maxillary sinus was found to contain pus. There was no discharge whatever from the nose anteriorly. but a constant expectoration of the characteristic creamy pus, which found its way from the middle meatus back into the pharynx. Transillumination of the maxillary sinus can be practiced either by means of the Heryng's lamp, or better with the lamp constructed recently for that purpose by Dr. Escat, of Toulouse ( Fig. 1 ). This latter consists of a small incandescent bulb with a protecting metal tube, attached at right angles to a straight handle and is applied directly to the retro-maxillary fossa on the inner side of the cheeks. It shows very dist inctly any opacity from the presence of pus or other morbid material in the cavity. At last, to clear up all doubt as to the presence of pus in the maxillary sinus, exploratory puncture should be resorted to. For this purpose a small, slightly curved or straight trochar is passed through the nostril and the point rested against the antral wall high up beneath the anterior extremity of the inferior turbinated bone. Here the bony partition is very thin, and only a slight tap of the mallet is required to cause the point of the trochar to enter the cavity. The trochar is withdrawn, leaving the canula in place, through which an injection of sterilized water is made, to verify the presence or absence of pus.
This method of exploration is in general to be preferred to catheterization of the nat~ral canal, which is scarcely less painful, more difficult, and does not allow free escape of the injected fluid.
Lamp of Eseat-Applied.
Should pus be found in the maxillary sinus we should not by any means consider our diagnosis as complete, but should then extend our investigations toward the frontal sinus keeping in mind the fact that disease of two or more of the accessory cavities existing at the same time is unfortunately common and that it is freq uen tly in the frontal, where the train of infection is lighted up. An attempt should be first made under the influence of cocaine anesthesia to catheterize the fronto-nasal canal by means of a small flexible canula properly curved to follow the direction of the canal. In certain cases this can be accomplished successfully and the cavity explored in search of pus. Great difficulty, however, is often experienced in finding the orifice of the canal until after the removal of the anterior portion of the middle turbinated bone and all granular and polypoid masses, and even then it is not always practicable. We must depend. therefore, in great measure, upon the transillumination of the sinus, which is very effectively accomplished at the prescnt day with the aid of a Vohsen's lamp or of the Diaphanoscope of Doctor Moure, of Bordeaux, (Figs. 2 and 3. ) 'l,'his latter is specially to be commended for its effectiveness and convenience. It consists, as seen in Fig. 3 , of a small-sized incandescent bulb inclosed in a wooden metal-lined cylinder, which sern~s as a handle for the lamp. At one extremity are the two posts for the attachment of the conducting wires, isolated from the handle by a hard rubber plate perforated for the transmission of one of the conductors to the lamp. The current is turned on or off at will, by means of the press-button attachment B., through which tho circuit is completen. The tube containing the lamp is surmounted by another tube of guttapercha inclol'ling a glass cylinder (G.) with a convex extremity. This, while serving for the better transmission of the light, acts, at the same time, as a nonconductor of the heat generated by the lamp, and this annoying feature is avoided. The parts can be readily detached and the bulb renewed when desired. When the instrument is applied to the supra-orbital region in a darkened room the light is transmitted through the bony walls, and thus, as for the maxillary sinus, any accumulation of pus, or the presence of the morbid thickening of the mucosa in the sinus, is made app~rent by a noticeable opacity of the region. In some 8t:bjects a certain degree of opacity may exist on one or both sides, independent of any morbid condition, and may be 8,ttributed to a natural thickness of the integument, or frontal bone, or to diminutive size or entire absence of the cavities themselves, conditions which are often found in the negro race. Any marked difference, however, in the translucency ofthe two sides, or an absence of translucency in one or both sides, can be depended upon as an' indication of some morbid condition within the frontal sinus, the nature of which is usually proven, by the existence of such concomitant symptoms above mentioned, to be an empyema. Suppurative disease of the anterior ethmoidal cells, according to Luc, is but rarely independent of frontal sinusitis, and may be recognized, when it exists, as further evidence in favor of the existence of the latter disease. Among other authors who do not share this opinion is Doctor Moure, who claims that ethmoidal disease is often independent of frontal sinusitis, and that, though it can be readily recognized on rhinoscopic examination, it is not easy to say that the disease is limited either to the anterior or the posterior cells. Owing to the intimate connection between the cells, limitation of the diseased process to any special group of cells is rather an improbable occurrence. Rhinoscopic examination in ethmoidal disease shows the surface of the middle turbinated bone to be covered with a number of small polypoid granulations which extend over the lateral wall of the upper n~sal cavity. Granulations, or polypi, associated with disease of the maxillary or frontal sinuses, are clustered above the infundibulum and are confined to this region. Sphenoidal disease presents but vague indications as to its locality, especially when it exists in latent form. The discharg-e usually falls back into the pharynx and is expectorated, but, as before stated, this not rarely occurs in disease of the .other cavities as well. In the majority of cases, when the nasal cavities are roomy the canal can be catheterized, and in some cases pus can be seen exuding directly from the orifice of this canal. The diagnosis of frontal empyema, or of chronic suppurative sinusitis, once made, it is useless, according to the pre&ent tendency, to lose time on other measures than those directed toward the free evacuation of the pus and the removal ,of the focus of the disease.
Especially in those cases which have followed a chronic latent course, with a more or less constant discharge of pus or muco-pus from the nose, itis necessary to resort to radical treatment to avoid that long, tedious and unsatisfactory treatment by injections and astringent applications. In these cases the mucosa has become invariably degenerated, often thickened and granular and nndergoing polypoid change, and mere drainage and cleansing give but unsatisfactory results, as a rulti, and sooner or later we must resort to the complete removal of this diseased tissue to check the suppurative process.
The technique of the procedure now considered as the "Ogston-Luc Operation" is simple, and, as before stated, differs from the old radical operation in principle only,~s regards closure of the external wound and the establishment of a large communication with the nasal fossa.
It must be borne in mind that the ultimate result depends, in great mea.sure, upon the strict observance of details and thoroughness in their execution, with the view of completely eradicating the diseased mucosa as though it were a malignant neoplasm. After having shaved the eyebrow and rendered the field of operation as nearly aseptic as possible, under chloroform or ether anesthesia, an incision is made along the inner third of the orbital arch, just below the supra-orbital ridge, and extended to the distance of a centimetre obliquely downward along the root of the nose. This incision, made for the opening of one of the sinuses, leaves but a scarcely noticeable cicatrix, which is almost hidden by the regrowth of the eyebrow. Doctor Luc has recently expressed his preference, however, for a straight horizontal incision, from the center of which, in the median line, a vertical incision is carried down to the root of the nose. This is done with a view of exposing both cavities, which, in his opinion, are so frequently simultaneously involved. Should it be especially desired to avoid disfiguration, a separate incision for each side would be preferable. In either case the incision is carried down to the bone, the bleeding points caught up and ligated, and the periosteum detached and retracted to expose the bony wall of the sinus. For making the opening through the bone we have recourse to the electric drill, the crown trephine, and the gouge and mallet. Olthese the latter is to be recommended for safety and convenience. The opening should be made large enough to permit illumination of the cavity by reflected light and allow access to all parts of the interior for the manipulation of instruments. A circular opening the size of a ten cent piece is sufficient for all purposes.
The cavity having beep opened and the pus evacuated, we arrive at the important stage of the operation, viz., careflll CIII'CttUgc of the SillllX and removal of all fungous q,.anlilati()I1.~and disea,~ed IIIIU'O.'W, The effectiveness with which this is carried out influences in no small degree the fiI,lal result of the treatment. With the aid of a smallValkmann curette every nook and cranny of the little cavity is sought out and subjected to the curetting process, special care being given to the treatment of the fronto-nasal canal, the seat of predilection of these pyogenous granulations. Having satisfied ourselves that not a trace of the diseased tissue remains to serve as a point of origin for the return of the disease, we proceed with the next important step, that of establishing free drainage byway of a large communication with the nasal cavity. Considerable hemorrhage may occur during the curettage, and momentary packing of the cavity with gauze strips will be necessary to keep clear the field of operation. In addition to enlarging the natural nasal conmunication, it is the custom to remove with a gouge a portion of the floor of the sinus near its posterior thin part, not fearing, if necessary, to traverse some of the ethmoidal cells in making the opening sufficiently large. This being done, and before inserting the drainage tube, the parts are subjected to an application of a twenty per cent. solution of chloride of zinc, a cotton mounted applicator being used to apply the solution to every part of the cavityÃ s a drain, Doctor Luc employs a perforated rubber tube having one extremity expanded in the form of a funnel (Fig. 4) , and for its introduction the well-known Panos probe, or any flexible probe, is required. The former instrument, as isknown, consists of a handle holding a probe so curved as to correspond, in most subjects, to the direction of the fronto-nasal canal. With the larger concavity of the probe to the front, the point is introduced into the opening in the floor of the sinus, and, by a turning movement, is made to pass into the nasal chamber and present externally at the nostril.
A strong thread is attached to this extremity, and, by the withdrawing of the instrument, is made to pass out at the supra-orbital wound. The smaller end of the drainage tube is then attached, and, by traction on the lower extremity of the thread, is made to pass into the canal. Traction is made until the expanded extremity enters the sinus and engages at~he orifice of the nasal communication.
. The tube is cut off below, at the level of the nostril, and left in place; the expanded extremity, lying within the cavity above, serves as a funnel to collect and carry off all p')st operative secretions formed therein, and, at the same time, prevent displacement of the tube.
A little iodoform powder is insufflated into the cavity, and, the wound being carefUlly sutured, a light compress of iodoform gauze and absorbant cotton is applied and the operation is completed. As to the after treatment, little is required to be done. 'If no ,elevation of temperatu!e Is detected, the dressing is not removed until the end of six or seven days, sufficient time being allowed for firm union to take place. It was formerly the habit of Doctor Luc, in the after treatment of his cases, to employ, for the first three days, injections through the drainage. tube ora tepid solution of bichloride of mercury, 1-2000; on the following days an ethereal solution of iodoform.
At the present day he dispenses with the bichloride injections almost entirely and employs instead only the iodoform solution.
The patient should be given imtructionsto avoid blowing the nose too forcibly while the drainage tube is in place, and even for several days after its removal, on account of the danger of inflating the sinus, tearing the sutures in the external wound, and introducing septic matter from the nasal cavity. In a case operated by Doctor Moure, of Bordeaux, the patient, while blowing his nose, tore loose the sutures in the wound and produced an emphysema of the surrounding tissues. A firm compress was applied and union took place, however, without serious consequences. The question as to how long the drainage tube should be left in place is not definitely settled, and one is to be guided, to great extent, by the comfort with which it is borne by the patient and the quantity of discharge from the sinus. Both Doctor Ogston and Doctor Luc recommend from eight to fifteen days. Doctor Moure considers it advantageous tl? remove the tube after four or five days.
In considering the principle of this procedure from a theoretical point of view, one cannot but be impressed with this plan for the eradication of the disease. Since, aside from the general condition of the patient, the morbid process is confined to the mucous membrane and periosteal lining of the sinus, and, as we know, is not specific or malignant in character, one is certainly justified in believing that, if these diseased tissues are removed completely and the cavity rendered aseptic, a return of, the disease can only take place through a reinfection. It is, unfortunately, often the case that when our theories seem to be most rational and well founded, the practical test shows them to be lacking in some important feature, or else that we have failed in their perfect execution. Of course it is the height of folly to expect that any operation should be infallible, and it is not surprising to hear of occasional cases being reported in which this treatment had been followed by a renewal of the suppuration in the sinus.
This has occurred even in cases in which careful attention was given, so it was said, to the details of curettage and drainage of the cavity and to aseptic closure of the external wound. In such case~, if we consider that the operation was complete in every particular, we mU3t look to the source of reinfection as from the nasal cavity, or from existing disease in the adjoining sinus or ethmoidal cells. Although Zuckerkandl tells us that, in the vast majority of subjects, the septum between the two sinuses is of considerable thickness, and agrees with Hajek in claiming that frontal empyema is most often unilateral, from the fact that the pus penetrates with much more difficulty through this boriy partition than into the orbit or cranial cavity, it is a clinical fact, frequently observed, that perforation has occurred, and that pus breaks through from one cavity into the other. It is possible that Zuckerkandl has based his opinion upon observations made on the skulls of healthy subjects, and has overlooked the fact that the long contact of pus with the bony walls produces perhaps some degeneration, or sometimes necrosis, which makes perforation not only possible, but probable, in these cases of long standing suppuration. Before operating upon one side we should take the precaution to ascertain the condition of the other side. Closure of the external wound is a commendable feature of the operation, and when proper precautions are taken for asepis primary union rarely fails to take plac~, and, thereby, we not only avoid a disfiguring cicatrix, as is left in the open method of treatment, but suppress, at the same time, this source of constant infection from the outside, which certainly predisposes both to attacks of erysipelas and a continuation of the suppuration. The question has also been discussed as to the probability that, with such a free communication with the nasal cavity, infection of the sinus would readily occur, especially if there existEid an atrophic rhinitis, or other septic condition. in the nasal cavity. The results, in this particular, are more favorable than might be supposed, and the rapidity with which, as a rule, the cavity, once thoroughly curetted and cauterized, resumes its normal condition in the presence of this large nasal communication has called forth the suggestion that the bactericidal properties of the nasal mucous may exert a protective influence over the adjoining cavity. In one of Luc's cases, kept under observation for a long while after the operation, the interior of the frontal sinus could be seen by rhinoscopic examination, and appeared always dry and healthy.
Should any evidence of reinfection occur the parts can be again curetted, advantage being taken of the free access now offered by this large communication to follow the endo-nasal route. In conclusion, we feel justified in saying that, with the advantages offered by the Ogston-Luc operation over the older methods, its simplicity and elegance, and the fovorable results it has given, we have at our disposal a valuable method of operating, the true worth of which is yet to be more fully appreciated The fact that it has run the gauntlet of criticism by our worthy confreres in France, and has been the subject of their favorable consideration, is a sufficient recommendation for its more universal adoption.
